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(54) OBJECTIVE LENS DRIVER AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To obtain an objective lens driver for enhancing the 
productivity while stabilizing the quality by forming an objective lens 
and a coil bobbin constituting the movable part of an optical system 
integrally in an optical disc recorder/reproducer. 
CONSTITUTION: An objective lens and a coil bobbin constituting the 
movable part of an optical system are formed integrally of the same 
material and the part of the objective lens 1 is subjected to secondary 
thermal forming thus ensuring the stabilized performance of the 
objective lens 1. The coil bobbin 2 is provided with a groove 2c in the 
gap between the objective lens 1 and the tracking coil 4 in order to 
protect the objective lens 1 against the adverse effect of heating of the 
tracking coil 4. Since means for fixing the objective lens 1 and the coil 
bobbin 2 is not required, characteristics of the lens can be protected 
against deterioration. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the objective lens driving gear which constitutes a part of optical 
pickup which projects an optical spot on an optical disk and performs record or playback, and its manufacture approach 
in optical recording or a regenerative apparatus. 
[0002] 

[Description of the Prior Art] In recent years, in order that an objective lens driving gear may lower a production cost, 
what looped the coil bobbin holding an objective lens around the coil for direct drives has become in use, and an 
automatic assembly can be performed easily, and small and lightweight structure is needed. 
[0003] The objective lens driving gear of the conventional example mentioned above is explained referring to a 
drawing below. The sectional view of the moving part where drawing 5 contains the coil bobbin of the objective lens 
driving gear of the conventional example, and drawing 6 are the decomposition perspective views showing the 
configuration of the objective lens driving gear similarly. 

[0004] in drawing, an objective lens 21 is mostly held above the coil bobbin 22 of a rectangular parallelepiped 
configuration — having — this coil bobbin 22 — a disk side ~ receiving — a core [ shaft / vertical ] — carrying out a 
side face - a center section is mostly looped around the focal coil 23, and the both sides of an objective lens 21 are 
directly looped around two tracking coils 24 centering on the parallel shaft to the disk side. 
[0005] One edge each of four metal wire springs 26 penetrates hole 22b of salient 22a of the coil bobbin 22. It is 
soldered to four terminal assemblies 25 fixed to the coil bobbin 22, and soldering immobilization of each other end is 
carried out at the electrode-holder substrate 27 which penetrated hole 29a of the electrode holder 29 of a fixed side, and 
was fixed to the electrode holder 29. As a result, an electrode holder 29 determines the location of four metal wire 
springs 26, and holds them. And the cantilevered suspension of the coil bobbin 22 is carried out to the 2-way of the 
arrow heads 34a and 34b of the direction of a focus, and the arrow heads 35a and 35b of the direction of tracking 
movable. Among the terminal assemblies 25 of four sheets, connection of the ends of the focal coil 23 is carried out to 
two sheets by soldering, connection of the ends of the tracking coil 24 which is the coil which continued although 
divided into two coils is carried out to other terminal assemblies 25 of two sheets by soldering, and a current can be 
supplied now to each coil fi^om four metal wire springs 26. After filling up with the gel raw material of a silicon system 
hole 29a of the shape of a container prepared in the electrode holder 29, it is what gelled by the exposure of ultraviolet 
rays and was made into gel 28, and a primary resonance oscillation of the moving part containing the coil bobbin 22 is 
braked by braking a motion of the metal wire spring 26. 

[0006] Yoke 30b and two inner yokes 30c are formed in one outside [ of two pieces vertically arranged to a disk ] 
tabular so that the yoke base 30 may be from base section 30a which has an parallel field to a disk side, and this base 
section 30a on a disk side with a convex. Make the same pole, for example, N poles, counter, and adhesion 
immobilization of the magnet 31 magnetized in the thickness direction per piece to outside yoke 30b, respectively is 
carried out. Since this magnet 3 1 is made to counter inner yoke 30c fiirttiermore and the magnetic gap is formed, it is 
easy to concentrate magnetic flux. By inserting some focal coils 23 in this magnetic gap, and making some tracking 
coils 24 counter a magnet 3 1 The moving part containing an objective lens 21 can be driven to the vertical directions 
34a and 34b of a focus, and a disk side to a disk side in the biaxial direction of the directions 35a and 35b of tracking of 
an parallel direction. The electrode holder 29 and the electrode-holder substrate 27 of a fixed side are fixed to the 
tapped hole (not shown) of outside yoke 30b with the mounting screw 32. 
[0007] 

[Problem(s) to be Solved by the Invention] However, although the above objective lens driving gears of the 
conventional example need to fix an objective lens 21 to the coil bobbin 22 and the fixed approach has press fit, 
adhesion, etc. In order to apply the unnecessary force (it is an expansion shrinkage force when depending at 



compressive force and adhesives in press fit) to an objective lens 21 and to worsen the engine performance remarkably, 
The configuration of an objective lens 21 or the coil bobbin 22 was devised, and it had the trouble that fine 
n:ianagements, such as insertion pressure, and a location, a direction of the class, the amount, and spreading of 
adhesives, were required. 

[0008] Moreover, only in primary shaping, since the configuration was complicated, shaping distortion remained and it 
had the trouble that the lens engine performance was not securable. When the objective lens 21 and the tracking coil 24 
are fiirthermore close, the heat generated from a coil tended to get across to a lens, and it had the trouble that the lens 
engine performance deteriorated. 

[0009] It is made for the purpose of offering the objective lens driving gear which is [ the heat of a coil ] propagation- 
hard, carries out, and secures the stable quality by tiiis invention's being improving the trouble of the above-mentioned 
conventional example, and forming an objective lens and a coil bobbin in one, and carrying out heating formation of 
the objective lens by secondary forming, being able to remove residual distortion, being able to secure the engine 
performance of an objective lens, and being able to improve productivity, and preparing a slot between an objective 
lens and a tracking coil. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object the objective lens driving gear of this 
invention it is formed in one with the same ingredient as an objective lens and said objective lens, and an objective lens 
is held - with the frame of a rectangular parallelepiped configuration mostly It has the moving part which has the coil 
or magnet for the actuation prepared in said frame. Said moving part has composition which was held fi*ee [ migration 
to parallel shaft orientations ] to vertical shaft orientations and said disk side to the disk side of a disk where said 
objective lens tends to converge light by supporter material, and carried out heating formation of said objective lens by 
secondary forming. 

[001 1] And it can also have the configuration which prepared at least four holes for establishing a slot in the gap of an 
objective lens and a tracking coil when a frame is a coil bobbin, and deciding the location of supporter material to be a 
frame in moving part in moving part fiirther. 

[0012] Moreover, the manufacture approach of the objective lens driving gear of this invention for attaining the above- 
mentioned object It is what is characterized by fabricating said frame primarily to one with the same ingredient as said 
objective lens, and carrying out heating formation of said objective lens section by secondary forming in the objective 
lens driving gear of the above-mentioned configuration. Moreover, it is characterized by to prepare the gate when 
fabricating moving part primarily from an objective lens part, and to arrange at least 0.5mm or more spacing, and 
having used the press die for secondary forming of an objective lens part, and carrying out heating formation in moving 
part, fiirther. 
[0013] 

[Function] Since the objective lens driving gear of this invention is formed in one with the same ingredient of the 
above-mentioned configuration and the above-mentioned manufacture approach, without fixing the objective lens of 
another components to a coil bobbin or a frame by approaches, such as press fit and adhesion Therefore, the 
unnecessary force is not applied to an objective lens, but the residual distortion of an objective lens is also removed by 
secondary forming, and the lens engine performance can fully be secured. Moreover, since the role of the frame 
holding a coil bobbin or a magnet can also fully be demonstrated, the productivity of an objective lens driving gear and 
the stabiUty of quality are raised, and a miniaturization also really becomes possible by formation further. 
[0014] 

[Example] The example of this invention objective lens driving gear is explained to a detail below, referring to drawing 
1 and drawing 2 . Drawing 1 is the sectional view of the moving part of the objective lens driving gear of this 
invention, and the decomposition perspective view in which drawing 2 is the same and showing the configuration of 
the objective lens driving gear. In drawing 1 , an objective lens 1 is mostly formed above the coil bobbin 2 of a 
rectangular parallelepiped configuration with the same ingredient as the coil bobbin 2 at one. In this coil bobbin 2 A 
center section is mostly looped around the focal coil 3, and it centers on an parallel shaft to a disk side, a disk side - 
receiving - a core [ shaft / vertical ] - carrying out - a side face - And the both sides of an objective lens 1 are 
directly looped around two tracking coils 4, and slot 2c is prepared in the gap of an objective lens 1 and the tracking 
coil 4. Moreover, lobe 2a of the coil bobbin 2 was made to penetrate the metal wire spring 6 which is the supporter 
material for supporting a coil bobbin, and hole 2b for deciding the location is prepared, in addition, the hole of this lobe 
2a - the direct metal wire spring 6 may be inserted to lobe 2a at the time of molding, without preparing b. 
[001 5] In drawing 2 one edge each of four metal wire springs 6 Penetrate 2b and it is soldered to four terminal 
assemblies 5 fixed to the coil bobbin 2. the hole of saUent 2a of the coil bobbin 2 ~ Soldering immobilization of each 
otiier end is carried out at the electrode-holder substrate 7 which penetrated hole 9a of the electrode holder 9 of a fixed 
side, and was fixed to the electrode holder 9, and as a result, an electrode holder 9 determines the location of four metal 



wire springs 6, and holds them. As a result, the cantilevered suspension of the migration of the coil bobbin 2 to the 2- 
way.of the*arrow heads 14a and 14b of the direction of a focus vertical to the disk side which is not illustrated and the 
acrow heads 15a and 15b of the direction of tracking which it is parallel to the disk side which is not illustrated, arid is 
radial [ of a disk ] is made free. 

[0016] Among the terminal assemblies 5 of four sheets fixed to the coil bobbin 2, connection of the ends of the focal 
coil 3 is carried out to two sheets by soldering, connection of the ends of the tracking coil 4 which is the coil which 
continued although divided into two coils is carried out to other terminal assemblies 5 of two sheets by soldering, and a 
current can be supplied now to each coil from four metal wire springs 6. After filling up with the gel raw material of a 
silicon system hole 9a of the shape of a container prepared in the electrode holder 9, it is what gelled by the exposure of 
ultraviolet rays and was made into gel 8, and a primary resonance oscillation of the moving part containing the coil 
bobbin 2 is braked by braking a motion of the metal wire spring 6. 

[0017] Yoke 10b and two inner yokes 10c are formed in one outside [ of two pieces vertically arranged to a disk ] 
tabular so that the yoke base 10 may be from base section 10a which has an parallel field to a disk side, and this base 
section 10a on a disk side with a convex. The same pole, for example, N poles, is made to counter, and adhesion 
immobilization of the magnet 1 1 magnetized in the thickness direction per piece to outside yoke 10b, respectively is 
carried out, and since this magnet 1 1 is made to counter inner yoke 10c furtiier inserted into 2d of holes of the coil 
bobbin 2 and the magnetic gap is formed, it is easy to concentrate magnetic flux. The electrode holder 9 and the 
electrode-holder substrate 7 of a fixed side are fixed to the tapped hole (not shown) of outside yoke 10b with the 
mounting screw 12 which penetrated hole 9b. 

[0018] About the objective lens driving gear of this example constituted as mentioned above, the actuation is explained 
below. Since magnetic flux is concentrating on the magnetic gap between inner yoke 10c and the magnet 1 1 which 
counters, By supplying a current to both the coils of the focal coil 3 with which the part was inserted in this magnetic 
gap, and the tracking coil 4 with which that part countered the magnet 1 1 through the metal wire spring 6 the moving 
part containing the objective lens 1 held by the metal wire spring 6 to the electrode holder 9, and the coil bobbin 2 ~ a 
disk side — receiving — the directions 14a and 14b of a focus and disk side of a vertical direction — receiving — the 2- 
way of the parallel directions 15a and 15b of tracking - effectiveness - it can drive highly. 

[0019] The method of construction which forms the coil bobbin 2 and objective lens 1 in an objective lens driving gear 
of this invention next is explained. Drawing 3 is the sectional view showing the method of construction at the time of 
primary shaping of this invention. In drawing 3 , metal mold 16a, 16b, and 16c is the cross section of the metal mold 
for primary shaping, and forms the coil bobbin 2 of a********** rectangular parallelepiped configuration in one for 
objective lens raw material section la as primary mold goods by the injection-molding method this metal mold. In this 
case, 16d of gate parts is good to prepare and arrange 0.5mm or more spacing from an objective lens at least. This is for 
mitigating that the distortion inside an ingredient remains in the lens raw material section of an objective lens 1 in the 
gate neighborhood by the flow within the metal mold of the thermoplastics poured in from the gate, and the so-called 
fluidity. Although methacrylic resin, polyolefine system resin, norbomene system resin, polycarbonate resin, 
amorphous polyolefin resin, etc. are suitable from optical-character ability and a process condition as an example of a 
molding material, it does not limit to this. 

[0020] In addition, although lens raw material section la was illustrated in primary shaping in drawing so that in 
parallel [ a vertical side ], you may form in the configuration near the finished product of a lens to some extent in the 
phase of primary shaping. 

[0021] Drawing 4 is the sectional view showing the method of construction which forms an objective lens 1 by 
secondary forming on the coil bobbin 2 formed in drawing 3 . The coil bobbin 2 of a rectangular parallelepiped 
configuration is received mostly, in drawing 4 , in the process shown in drawing 3 , objective lens raw material section 
la was included in one, and it was formed with primary shaping - By pressing [ arrow-head 18a and ] objective lens 
raw material section la from 18b, and forming an objective lens 1 with the metal mold 17a and 17b for secondary 
forming, while forming the configuration as a lens, residual shaping distortion produced at the time of primary shaping 
is removed, and the lens engine performance is secured. In this case, moderate temperature is maintained, a fixed time 
amount press is carried out, and it changes with the raw materials, magnitude, and thickness of mold goods, and 
temperature and time amount select conditions so that residual shaping distortion may be removed, while finishing the 
last configuration of a lens. 

[0022] Although it explained holding an objective lens 1 by this example that it was the coil bobbin 2, a magnet is fixed 
to the frame which holds an objective lens 1 as deformation of an objective lens driving gear, it considers as moving 
part, a focal coil and a tracking coil have the thing of the format fixed to an electrode-holder side, and it cannot be 
overemphasized that this invention is applicable also to the thing of such a format. 

[0023] As mentioned above, according to this example, the coil bobbin or frame holding an objective lens and it can be 
primarily fabricated to one with the same ingredient, and the trouble of the conventional example can be solved by 



carrying out secondary forming of the objective lens part. 
[0024] * 

[Effect of the Invention] As explained above, the objective lens driving gear of this invention it is formed in one with 
the same ingredient as an objective lens and an objective lens, and an objective lens is held - with the frame of a 
rectangular parallelepiped configuration mostly It has the moving part which has the coil or magnet for the actuation 
prepared in the frame. Moving part is the configuration which was held free [ migration to parallel shaft orientations ] 
to vertical shaft orientations and a disk side to the disk side of a disk where an objective lens tends to converge light by 
supporter material, and carried out heating formation of the objective lens by secondary forming. 
[0025] And it can also have the configuration which prepared at least four holes for establishing a slot in the gap of an 
objective lens and a tracking coil when a frame is a coil bobbin, and deciding the location of supporter material to be a 
frame in moving part in moving part fiirther. 

[0026] Moreover, the manufacture approach of the objective lens driving gear of this invention It is what is 
characterized by carrying out heating formation of what fabricated the objective lens section and a frame primarily to 
one with the same ingredient in the above-mentioned objective lens driving gear by secondary forming. Moreover, it is 
characterized by to prepare the gate when fabricating moving part primarily from an objective lens part, and to arrange 
at least 0.5mm or more spacing, and using and forming a press die in secondary forming of the objective lens section in 
moving part fiirther. 

[0027] By an above-mentioned configuration and the above-mentioned manufacture approach, since it is not necessary 
to fix the objective lens of (1) another components to a coil bobbin, the engine performance [ being fabricated ] is 
maintainable. 

[0028] (2) Since it is not necessary to fix an objective lens to a coil bobbin, don't need the configuration device for 

immobilization but a miniaturization becomes possible. 

[0029] (3) In order to form by secondary forming, effect of distortion resulting from shaping of the objective lens 
section is lessened, and sufficient lens engine performance can be secured. 

[0030] (4) By establishing a slot in the gap of an objective lens and a tracking coil in a coil bobbin, the effect on the 
objective lens engine performance by generation of heat of a coil can be lost. 

[0031] The property which was excellent in ** can be acquired and, thereby, the miniaturization of an objective lens 
driving gear, and productivity and the stability of quality can be raised. 



[Translation done.] 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the moving part containing the coil bobbin of the objective lens driving gear of one 
example of this invention 

Prawing 2] The decomposition perspective view showing the configuration of an objective lens driving gear similarly 
[Drawing 3] The sectional view showing the primary shaping method of construction of the coil bobbin of an objective 
lens driving gear similarly 

[Drawing 4] The sectional view showing the secondary-forming method of construction of an objective lens similarly 
[Drawing 5] The sectional view of the moving part containing the coil bobbin of the objective lens driving gear of the 
conventional example 

[Drawing 6] The decomposition perspective view showing the configuration of an objective lens driving gear similarly 
[Description of Notations] 

1 Objective Lens 

2 Coil Bobbin 
2a Lobe 

2b Hole 
2c Slot 

3 Focal Coil 

4 Tracking Coil 

5 Terminal Assembly 

6 Metal Wire Spring 

7 Electrode-Holder Substrate 

8 Gel 

9 Electrode Holder 

10 Yoke Base 
10a Base section 
10b Outside yoke 
10c Inner yoke 

1 1 Magnet 

12 Mounting Screw 

14a, 14b The direction of a focus 
15a, 15b The direction of tracking 
16a, 16b, 16c Primary molding die 
16dGate 

17a, 17b Metal mold for secondary forming 



[Translation done.] 



